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SUMMARY 
This document is one of a series of guidance documents developed by the Department of 
Ecology to improve wetland mitigation in the State of Washington.   It describes a tool 
(called the Credit-Debit Method) for estimating whether a plan for compensatory 
mitigation will adequately replace the functions and values lost when a wetland is altered.   
The tool is designed to provide guidance for both regulators and applicants during two 
stages of the mitigation process ɀ 1) estimating the functions and values lost when a 
wetland is altered, and 2) estimating the gain in functions and values that result from the 
mitigation. The Department of Ecology, however, does not require the use of this method.  
The adequacy of a mitigation project can also be determined by using any other method 
ÔÈÁÔ ÁÄÄÒÅÓÓÅÓ ÔÈÅ ȰÎÏ-net-ÌÏÓÓȱ ÐÏÌÉÃÙȢ    

The Credit-Debit Method is based on the Washington State Wetland Rating System for 
Eastern Washington (Ecology publication #04-06-15).  It also incorporates some 
refinements in characterizing functions and values that have been developed since then, 
and that have been summarized in [Hruby (2009).  Developing rapid methods for analyzing 
upland riparian functions and values. Environmental Management 43:1219-1243.] 

The ecological functions of wetlands that provide value to society fall into three major 
groups:  1) hydrologic 2) improving water quality, and 3) habitat and maintaining food 
webs.   Functions are first scored based on: 1) the potential of the site to provide each of 
three functions, 2) the potential the landscape has to maintain each function at the site 
scale, and 3) the value each function may have for society.  Each aspect of the function is 
then transformed to a qualitative rating of high, medium, or low.   

The scores for each of the three functions at the wetland being altered (impact site) are 
used as the basis for calculating how much mitigation is needed.  The gains in functions and 
values at a mitigation site are compared to the losses at the impact site to determine if the 
ȰÎÏ-net-ÌÏÓÓȱ ÐÏÌÉÃÙ ÉÓ ÂÅÉÎÇ ÍÅÔȢ   

First, the wetland being altered is rated for its functions and values and these ratings are 
ÔÒÁÎÓÆÏÒÍÅÄ ÉÎÔÏ Á ÃÕÒÒÅÎÃÙ ÃÁÌÌÅÄ ȰÁÃÒÅ-ÐÏÉÎÔÓȢȱ  4ÈÅ ÁÃÒÅ-points lost at the impact site are 
ÃÁÌÌÅÄ ÔÈÅ ȰÄÅÂÉÔÓȢȱ 4ÈÅ ÇÁÉÎÓ ÉÎ ÆÕÎÃÔÉÏÎÓ ÄÅÓÃÒÉÂÅÄ ÉÎ ÔÈÅ ÍÉÔÉÇÁÔÉÏÎ ÐÌÁÎ ÁÒÅ ÁÌÓÏ 
ÃÁÌÃÕÌÁÔÅÄ ÁÎÄ ÔÈÅÓÅ ÁÒÅ ÃÁÌÌÅÄ ȰÃÒÅÄÉÔÓȢȱ  !ÐÐÅÎÄix E has worksheets for doing both 
ÃÁÌÃÕÌÁÔÉÏÎÓȢ  ! ÍÉÔÉÇÁÔÉÏÎ ÐÒÏÊÅÃÔ ÉÓ ÕÓÕÁÌÌÙ ÄÅÅÍÅÄ ÁÄÅÑÕÁÔÅ ×ÈÅÎ ÔÈÅ ȰÃÒÅÄÉÔȱ ÓÃÏÒÅ ÆÏÒ 
ÔÈÅ ÐÒÏÊÅÃÔ ÉÓ ÈÉÇÈÅÒ ÔÈÁÎ ÔÈÅ ȰÄÅÂÉÔȱ ÓÃÏÒÅ ÆÏÒ ÔÈÅ ÉÍÐÁÃÔÅÄ ×ÅÔÌÁÎÄȢ  These calculations, 
however, are not intended to represent a quantitative measure of loss or gain in functions.  
Rather, the results provide qualitative ratings of the functions that are then transformed 
into numbers for the purpose of tracking changes.  
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CHAPTER 1  

 Introduction 

1.1 Background 
Wetlands are complex ecosystems that can improve water quality, provide natural flood 
control, provide important habitat , and stabilize shorelines. They often support a wide 
variety of plants and animals, including rare and endangered species, migratory birds, and 
the young of commercially valuable fishes (NRC 2001).  In recent years, concern about the 
loss of wetlands in the United States and in Washington State has led to efforts to protect 
wetlands on both public and private lands.  Compensatory mitigation is one of the ways 
used to protect the functions and values of wetlands that are lost as a result of changes in 
land use.    

 

The basic policy used in compensating for impacts to wetlands is called ÔÈÅ Ȱ.Ï Net ,ÏÓÓȱ 
policy.  ȰNo net loss of wetland functions and valuesȱ is a Federal and State policy goal that 
emerged in 1989 and has been a mainstay of land use regulations since then (NRC 2001). 
To date, the Ȱno net lossȱ policy has been interpreted to mean that wetlands should be 
conserved wherever possible, and that wetlands converted to other uses must be offset 
through compensatory mitigation to provide the same functions and values that have been 
lost.  However, the National Academy of Sciences has concluded that mitigation projects 
have not met the policy goal despite some progress in the last 20 years (NRC 2001). 

Many tools have been developed to understand the functions and values of wetlands.  The 
methods range from detailed scientific analyses that may require many years to complete, 
to the judgments of individual resource experts done during one visit to the wetland.  
Managers of our wetland resources, however, are faced with a dilemma.  Scientific rigor is 
often time consuming and costly.  Tools are needed to provide information on the functions 
and values of wetlands in a time- and cost-effective way (Kusler 2004).  One way to 
accomplish this is to rate wetland functions by their important attributes or characteristics 
based on the collective judgment of regional experts.  Such methods are relatively rapid but 
still provide some scientific rigor (Hruby 1999).   

Definition of Compensatory Mitigation  

For purposes of federal laws (Section 10 and Section 404), compensatory mitigation is the 
restoration, creation, enhancement, or in exceptional circumstances, preservation of 
wetlands and/or other aquatic resources for the purpose of compensating for unavoidable 
adverse impacts which remain after all appropriate and practicable avoidance and 
minimization has been achieved.  
http://www.nap.usace.army.mil/cenap -op/regulatory/definitions.html#Comp%20Mit  

http://www.nap.usace.army.mil/cenap-op/regulatory/definitions.html#Comp%20Mit
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The purpose of the method described in this document is to provide a tool by which 
applicants and regulators can determine if actions taken to mitigate an impact to wetlands 
will adequately replace the functions and values lost.   It  is based on the Washington State 
Wetland Rating System for Eastern Washington (Ecology publication #04-06-15).  The 
method also incorporates improvements in rating functions and values that have been 
ÄÅÖÅÌÏÐÅÄ ÆÏÒ ȰÒÁÐÉÄȱ ÍÅÔÈÏÄÓ ÓÉÎÃÅ ÔÈÅÎ ÁÎÄ ÔÈÁÔ ÈÁÖÅ ÂÅÅÎ ÓÕÍÍÁÒÉÚÅÄ ÉÎ (ÒÕÂÙ ɉςππωɊȢ  

Chapter 2 provides an introduction to rapid methods used in Washington State and their 
calibration.  Chapter 3 describes the process used for estimating losses in functions that 
result from impacts to wetlands and the gains that can be achieved through compensatory 
ÍÉÔÉÇÁÔÉÏÎȢ  #ÈÁÐÔÅÒÓ τ ÁÎÄ υ ÁÒÅ ÔÈÅ ȰÆÉÅÌÄ ÇÕÉÄÅȱ ÆÏÒ ÃÏÌÌÅÃÔÅÄ ÔÈÅ ÄÁÔÁ ÎÅÅÄÅÄ ÔÏ ÃÁÌÃÕÌÁÔÅ 
gains and losses in functions and values.   Appendices A and E contain the worksheets for 
rating functions and values and then calculating the gains and losses in functions.  

 

 

1.2 The Credit-Debit Method in Relation to Other 
Wetland Guidance by Ecology 

This document is one of a series of guidance documents developed by the Department of 
Ecology to improve wetland mitigation and protection in the State of Washington.   The first 
guidance document was the original wetland rating system published in 1991.  Since then 
the department has been expanding and revising their guidance documents to incorporate 
the latest scientific information about wetlands and mitigation.  For example, the current 
version of the wetland rating system for eastern Washington published in 2004 (Ecology 
publication #04-06-15) is the second revision of this guide, and the 2006 joint agency guide 
for developing mitigation plans (Ecology publication #06-06-11b) is an update of the 1994 
joint agency publication on the same topic (Ecology publication #94-29).    

The recommendations made in these documents from Ecology are not regulatory 
requirements .  They do, however, provide useful information for protecting wetlands and 
doing mitigation.  The Credit-Debit Method provides one tool for determining the adequacy 
of compensatory wetland mitigation.  It does not set any new regulatory requirements.  
 Many local regulations use area-based ratios to determine mitigation requirements, and 
this guidance does not change these regulatory requirements. 

This method is suitable only for freshwater vegetated wetlands as defined by state and 
federal delineation manuals.  It should not be used for streams, or upland riparian areas.  
Furthermore, the ratings of functions and values are valid only for entire wetland units as 
defined in Chapter 4.  As of August 2012, no rapid methods have been calibrated for the 
wetlands in the State that can rate small sub-areas of wetlands in an accurate and 
repeatable manner.    
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Using the Credit-Debit Method would change how the requirements for mitigation are 
calculated.   Past guidance (Ecology publication #05-06-008) recommends that Wetland 
Category, the type of mitigation, the risk of failure, and the temporal loss of functions be 
used as factors in calculating the area of mitigation required.  4ÈÉÓ ÉÓ ÃÁÌÌÅÄ ÔÈÅ ȰÍÉÔÉÇÁÔÉÏÎ 
ÒÁÔÉÏȱ ÁÎÄ ÉÓ ÓÕÍÍÁÒÉÚÅÄ ÁÓ ÔÈÅ ÁÃÒÅÓ ÏÆ ÍÉÔÉÇÁÔÉÏÎ ÒÅÑÕÉÒÅÄ ÆÏÒ ÅÁÃÈ ÁÃÒÅ ÏÆ ×ÅÔÌÁÎÄ ÔÈÁÔ ÉÓ 
altered or lost.  The mitigation ratio will probably remain one way to establish the 
adequacy of a mitigation project for some time to come because it is well known, has been 
accepted by both applicants and regulators, and has been incorporated into regulations. 

The Credit-Debit Method substitutes a rating of three wetland functions and their values for 
the Wetland Category to provide a more accurate measure of wetland losses and gains.  The 
ÍÅÔÈÏÄ ÎÏ ÌÏÎÇÅÒ ÕÓÅÓ ÁÒÅÁ ÁÓ ÔÈÅ ȰÃÕÒÒÅÎÃÙȱ ÆÏÒ ÅÓÔÉÍÁÔÉÎÇ ÔÈÅ ÁÄÅÑÕÁÃÙ ÏÆ Á ÍÉÔÉÇÁÔÉÏÎ 
project.  It does use area as a factor, but includes a score for the rating of a function to 
ÄÅÆÉÎÅ ÔÈÅ ȰÃÕÒÒÅÎÃÙȢȱ  4ÈÉÓ ÎÅ× ÃÕÒÒÅÎÃÙ ÉÓ ÃÁÌÌÅÄ ȰÁÃÒÅ-ÐÏÉÎÔÓȢȱ  The method still uses the 
type of mitigation, the risk of failure, and the temporal loss of functions as factors in the 
calculations.   The values assigned to these latter factors, however, have been modified 
slightly from the previous Ecology guidance to reflect the latest scientific information (see 
discussion in Chapter 3).   

The Credit -Debit Method is Technical Guidance  

The method for calculating mitigation requirements is not a regulation.  It does not 
have any independent regulatory authority and it does not establish new regulatory 
requirements.  Its use, however, may be requested by regulatory agencies or local 
jurisdictions.    

Existing laws, regulations, and policies require that impacts to wetlands be mitigated 
to replace the functions, values, and area lost.  Currently mitigation ratios are the 
most commonly used approaches to determine the adequacy of wetland 
compensatory mitigation.  The Credit -Debit Method provides regulatory agencies, 
developers, and project proponents with another method to apply at the project level.  
If the method is implemented correctly, it should result in compliance with existing 
requirements for offsetting the losses of wetland functions and values.   

The Credit-Debit Method is not the only method for providing an estimate of wetland 
functions that can be used in determining mitigation needs.  As of February 2012, 
however, it is the only ȰÒÁÐÉÄȱ ÍÅÔÈÏÄ ÁÖÁÉÌÁÂÌÅ ÉÎ 7ÁÓÈÉÎÇÔÏÎ ÔÈÁÔ ÈÁÓ ÕÎÄÅÒÇÏÎÅ 
peer review and been calibrated to wetlands in the State.  Studies done using other 
indicator-based methods all conclude that results are not accurate unless they are 
calibrated for the wetlands within a region.  This has been found in Oregon, 
Pennsylvania, New Jersey, and the Appalachian region (Adamus and others 2010, 
Stander and Ehrenfeld 2009, Cole and others 2002, Rheinhard and others 1997, Cole 
and others 2008).  The Credit-Debit Method was calibrated in 120 wetlands in 
western Washington and 91 wetlands in eastern Washington.  
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This final draft of the Credit-Debit Method has undergone a two-step review process.  The 
operational draft released in August 2011 included peer review and general public review 
as well as eight months of field testing.  This final draft has undergone a year of field testing 
as well as further review by wetland scientists and wetland experts.  

 

1.3 Process for Selecting a Mitigation Site 
Selecting a mitigation site that compensates for the functions and values (now commonly 
called Ȱecosystem servicesȱɊ ÌÏÓÔ ÁÔ ÔÈÅ ÉÍÐÁÃÔ ÓÉÔÅ ÉÓ Á ÃÏÍÐÌÅØ ÐÒÏÃÅÓÓȢ  &ÉÒÓÔȟ ÙÏÕ ÍÕÓÔ 
identify the functions and values lost at the impact site, then you must try to find a site 
where those functions can be compensated, and finally you must determine if the 
mitigation will be  feasible and sustainable.  Figure 1 provides a graphical representation of 
the steps that should be taken in selecting an appropriate mitigation site.  This method 
addresses only two of the questions in the process (the two boxes highlighted with a 
shadow in Figure 1).  Figure 1 also includes the web links to other guidance documents 
published by the Department of Ecology that can help you address the other questions.    
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Figure 1: The technical questions that need to be addressed when developing wetland 
compensation projects.  Other Department of Ecology guidance documents on the 
subjects are listed with links to their location on the Ecology web site.     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

What functions and values will be lost when you alter the 
wetland? 

Credit Debit method ς this document 

Can actions taken at the mitigation site increase functions and values 
enough to compensate for the functions and values lost? 

Credit Debit Method ς this document 
 

Develop a mitigation plan for the site 

Guide for developing mitigation plans 
https://fortress.wa.gov/ecy/publications/summarypages/0606011b.html  

Choose a possible site for mitigation, then ask: Will the site be sustainable and 
will mitigation actions improve ecological processes at a watershed scale? 

Methods for analyzing landscape processes 
https://fortress.wa.gov/ecy/publications/summarypages/1006014.htm l  
https://fortress.wa.gov/ecy/publications/summarypages/0506027.html  

Guide for Selecting Sites Using a Watershed Approach 
https://fortress.wa.gov/ecy/publications/summarypages/1006007.html  

Can impacts to wetlands and their buffers be avoided and 
minimized? 

Guidance on avoidance and minimization 
forthcoming 

Does the mitigation site have constraints that might prevent you 
from improving the functions you need to replace? 

Guide for Selecting Sites Using a Watershed Approach 
https://fortress.wa.gov/ecy/publications/summarypages/1006007.html  

Do you need to replace the specific functions and values lost in the wetland that is altered?  
OR,   

Should your mitigation restore important functions and values identified in regional or 
watershed plans?  

These questions need to be addressed in discussions with the regulatory agencies on a case 
by case basis  

https://fortress.wa.gov/ecy/publications/summarypages/0606011b.html
https://fortress.wa.gov/ecy/publications/summarypages/1006014.htm
https://fortress.wa.gov/ecy/publications/summarypages/0506027.html
https://fortress.wa.gov/ecy/publications/summarypages/1006007.html
https://fortress.wa.gov/ecy/publications/summarypages/1006007.html
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1.4 How the Method Works 
The forms attached at the end of this document ask the user to collect information about 
the wetland to be altered and the mitigation site in a step-by-step process.  These steps 
include: 

1. Establish a wetland unit for rating impacts to functions (Chapter 4) 
2. Classify the wetland using the Hydrogeomorphic (HGM) classification (Chapter 5) 
3. Rate the functions and values being lost (Chapter 5, and Appendix A) 
4. Estimate the amount of mitigation you will need (Debits Worksheet in  Appendix E) 
5. Choose a possible mitigation site and develop an outline of the actions you propose 

for  creation, re-establishment, rehabilitation, enhancement, and or preservation 
6. Rate the functions of the mitigation site in the future based on your draft plan  

(Chapter 5, Appendix A) 
7. Estimate the gains in functions through mitigation (Credits Worksheet in Appendix E) 
8. Determine if your mitigation will replace the functions and values lost (Summary in 

Appendix E) 

We recommend careful reading of the guide before filling out the form.  First, you need to 
be sure that the correct form is being used.  For this reason, it is important to understand 
the system used to classify wetlands (see Chapter 5).    

Three functions of wetlands are characterized; hydrologic functions, improving water 
quality, and habitat.  Each function is rated based on three aspects of the functions ɀ the 
site potential, the landscape potential, and the value to society.  The final score for a 
function can range from 3-9 and is based on assigning a score of 1, 2, or 3 to the ratings of 
high, medium, or low.   

1.5 Time Involved 
The time necessary to rate the functions of wetlands will vary from as little as fifteen 
minutes to several hours.    Several of the questions on the Scoring Form are best answered 
by using aerial photographs, topographic maps, other documents, or a combination of these 
resources with field observations.   Filling out the Scoring Form, however, does require a 
site visit to answer some of the questions that cannot be answered from aerial 
photographs.  In some cases, it may also be necessary to visit the wetland more than once.  
Some of the questions cannot be answered if the ground is covered with snow or the 
surface water is frozen.  If this is the case at the time a site is being characterized, it may be 
necessary to revisit the site later.  

1.6 Experience Needed to Complete the Form 
It is important that the person(s) using the Credit-Debit Method have experience and 
education in identifying  natural features, indicators of wetland function, plants classes, and 
some ability to distinguish geomorphic differences in the landscape.  We recommend that 
knowledgeable environmental consultants or wetland experts be used to analyze most 
sites, particularly the larger and more complex ones.   
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In addition, users of this method should be familiar with the Washington State Wetland 
Rating system for Eastern Washington, and have taken the training provided by the 
Department of Ecology on using the rating system.  Most of the data needed to fill out the 
Scoring Form (>90%) are also found on the form used in the Washington State Wetland 
Rating System.   

 

 

 

CHAPTER 2 

  

Users of the Credit-Debit Method who have not taken the training on the wetland rating 
system can expect that, on the average , their scores for the functions will be off by at least 
1 point.   This is based on data collected during the calibration of the wetland rating system 
and subsequent training sessions.  Untrained users will underestimate, or over estimate, 
the amount of mitigation required by 15%.  This is an average, and actual differences may 
be as high as 40%.  
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CHAPTER 2 

Modeling Functions and Values in This Rapid 
Method 

2.1 The Structure of the Method 
Rapid methods for analyzing the environment often use data that are both qualitative and 
quantitative.  The analyses may also involve numeric models that in themselves represent 
qualitative, multi -criteria, decision tools (Hruby 1999).  As a result, generating a single 
score or index for a wetland function requires algorithms (rules that are similar to 
equations), for combining different characteristics that may not be mathematically 
compatible.  Qualitative data and quantitative data both have to be transformed into 
ordinal numbers so they can be combined.  In the method described here, wetland 
functions are first scored using ordinal numbers based on three separate aspects of a 
function (Site Potential, Landscape Potential, and Value).  Each aspect is then rated as 
[H]igh, [M]edium, and [L]ow based on the sum of the ordinal numbers.  The ratings are 
combined using a decision matrix that assigns final scores to each function (see first page of 
the field form in Appendix A).  

The three aspects of functions used to rate it are:  1) the potential of the site to provide 
each of function, 2) the potential the landscape has to maintain the function at the site 
scale, and 3) the value each function may have for society at that location.  Each aspect of a 
function is scored, but the score is transformed to a qualitative rating of high, medium, or 
low.  The rating of each aspect is then given equal weight in the final score for that function. 

4ÈÅ ÑÕÅÓÔÉÏÎÓ ÁÎÄ ÓÃÏÒÉÎÇ ÏÆ ÔÈÅ ȰÓÉÔÅ ÐÏÔÅÎÔÉÁÌȱ ÕÓÅÄ ÉÎ ÔÈÉÓ ÍÅÔÈÏÄ ÁÒÅ ÔÈÅ ÓÁÍÅ ÁÓ ÔÈÅ 
Ȱ0ÏÔÅÎÔÉÁÌȱ ÕÓÅÄ ÉÎ ÔÈÅ 7ÁÓÈÉÎÇÔÏÎ 3ÔÁÔÅ 7ÅÔÌÁÎÄ 2ÁÔÉÎÇ 3ÙÓÔÅÍ for Eastern Washington 
(Ecology publication #04-06-ρυɊȢ  4ÈÅ ȰÏÐÐÏÒÔÕÎÉÔÙȱ ÓÃÏÒÅ ÆÒÏÍ ÔÈÅ ×ÅÔÌÁÎÄ ÒÁÔÉÎÇ ÓÙÓÔÅÍȟ 
however, is not used.  Rather, the information once provided by the opportunity score is 
expanded into two categories.  Functions are rated basÅÄ ÏÎ ÔÈÅÉÒ ȰÌÁÎÄÓÃÁÐÅ ÐÏÔÅÎÔÉÁÌȱ 
ÁÎÄ ÔÈÅ ȰÖÁÌÕÅÓȱ ÉÎÓÔÅÁÄ ÏÆ ÏÐÐÏÒÔÕÎÉÔÙȢ  4ÈÅÓÅ ÃÈÁÎÇÅÓ ÐÒÏÖÉÄÅ ÂÅÔÔÅÒ ÉÎÆÏÒÍÁÔÉÏÎ ÔÏ ÍÅÅÔ 
the objectives of this method.   

 

The numeric models used to characterize functions in rapid methods do not model actual 
environmental processes but rather are multi-criteria decision models where each 
indicator represents a decision criterion to describe the level of function (Hruby 1999).   
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2.2 Wetland Functions and Their Indicators  
The functions provided by wetlands derive from the interactions among different 
components of the ecosystem and the landscape.  These interactions are called 
environmental processes.  Processes are dynamic and can occur at all geographic scales.  
Thus the functions performed by a wetland can be influenced by events occurring within 
the wetland unit as well as in the watershed.  For example, the river adjacent to a wetland 
may be deepened (downcut) as a result of increased runoff from up-gradient development.  
This changes the effectiveness of the wetland at storing overbank flood waters (a 
hydrologic function). 

Any factor that changes how well, or how much, a function is performed by a wetland can 
ÂÅ ÃÏÎÓÉÄÅÒÅÄ Á ȰÃÏÎÔÒÏÌȱ ÏÆ ÔÈÁÔ ÆÕÎÃÔÉÏÎȢ  !ÎÏÔÈÅÒ ÔÅÒÍ ÏÆÔen used in the scientific 
literature is driver.  The drivers of functions in wetlands determine how well the functions 
are performed.  An event that affects a driver is called a disturbance by ecologists (Dale and 
others. 2000).  The type, intensity, and duration of disturbances can significantly change 
environmental processes (Dale and others. 2000), and thereby wetland functions.   

Climate, geology, and the topography are major processes in a watershed that control how 
water, sediment, and nutrients move.  These processes, along with factors that occur within 
the boundary of a wetland, control the functions performed by the wetland.  If human 
activities change these processes in a watershed then the functions in a wetland will also 
change (Sheldon and others 2005).   Any rating of functions at a site, therefore, also 
requires information about the watershed in which it lies.  

The ecological functions that provide value to society fall into three major groups:  1) 
hydrologic [e.g. flood storage], 2) improvin g water quality, and 3) habitat and maintaining 
food webs.   Each of these can be sub-divided into separate functions. For example, 
hydrologic functions may include flood storage, velocity reduction, groundwater recharge, 
and de-synchronization of flood-flows (Hruby 2001).   The method described here 
characterizes only the three groups of functions to maintain consistency with the rating 
system on which it is based (Hruby 2004a).  

In Ȱrapidȱ methods such as this one, functions and values are analyzed by answering a 
series of questions that note the presence, or make simple measurements, of 
environmental indicators.  Indicators are easily observable characteristics that are 
correlated with quantitative or qualitative observations of the performance of a function 
(Hruby 1999, NRC 2002).  Most indicators represent relatively stable characteristics that 
describe the structure of the ecosystem or its physical or geologic properties (Brinson and 
others 1995).  Indicators, unfortunately, cannot reflect actual rates at which functions are 
ÐÅÒÆÏÒÍÅÄ ÂÅÃÁÕÓÅ ÒÁÔÅÓ ÃÁÎ ÃÈÁÎÇÅ ÉÎ ÔÉÍÅȢ  /ÕÒ ËÎÏ×ÌÅÄÇÅ ÈÏ×ÅÖÅÒȟ ȰÉÓ ÓÕÆÆÉÃÉÅÎÔÌÙ ×ÅÌÌ 
developed such that indicators can be used as shortcuts to judge whether functions are 
ÏÃÃÕÒÒÉÎÇ ÁÔ ÁÐÐÒÏÐÒÉÁÔÅ ÌÅÖÅÌÓȱ ɉNRC 2002, p. 120).    
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2.3 The Values of Functions  
The three basic functions rated in the Credit-Debit method are all considered to be valuable 
and need to be replaced if lost.   In Washington State the wetland functions that are 
addressed in the tools developed by Ecology are defined as the ecological processes that 
provide services/values to society (Hruby 2001).  This is a subset of the possible functions 
wetlands perform.  There are many ecological processes that are not usually considered of 
any significant value to society (e.g. providing habitat for Nematode worms or mosquitoes; 
taking up nitrogen from surface waters but then releasing back into the surface water 
when plants decompose).   

3ÉÎÃÅ ÁÌÌ ÔÈÒÅÅ ÆÕÎÃÔÉÏÎÓ ÁÒÅ ÃÏÎÓÉÄÅÒÅÄ ÔÏ ÂÅ ÖÁÌÕÁÂÌÅȟ ÔÈÅ ÁÐÐÒÏÁÃÈ ÕÓÅÄ ÉÎ ÔÈÅ ȰÖÁÌÕÅȱ 
sub-unit of the method is to rate the values relative to other wetlands in the landscape.  The 
value part of the score is intended to highlight those wetlands where a function is more 
valuable to society because of factors in the surrounding landscape.  For example, flood 
storage is more valuable in a watershed where flooding causes major damage than in a 
watershed without flooding.  A wetland that is moderately effective at cleaning up 
pollutants is assigned a higher value if it is in a watershed that already does not meet water 
quality standards.  In this case, the wetland removes pollutants that would otherwise 
further degrade water quality.  A wetland that provides habitat for Threatened and 
Endangered Species (T/E species) is more valuable than one that provides habitat for other 
wetland dependent species since society has passed laws that give preference and added 
value to T/E species.  

2.4 Calibrating the indicators  
An initial list of indicators identified from a review of the literature was used to develop 
protocols and data sheets for sampling reference sites.  Indicators were divided into three 
types:  

 Those present at the site itself (indicators of site potential). 
 Those found in the surrounding landscape (indicators of landscape potential). 
 Those that indicate the function performed is providing some value to society 

(indicators of value).   

Data on each indicator were collected at a minimum of 15 sites for each Hydrogeomorphic 
Class of wetlands.  Sites were chosen to represent the widest possible range of 
environmental conditions found in the class.    Data on some of the indicators could be 
collected from scaling and mapping aerial color photographs, but all of this information 
was verified by at least one visit to each site.   

The calibration process involved the following steps: 

1. Deletion of indicators that could not be readily estimated from aerial photographs 
or during a brief field visit (< 3hrs).  This represents a compromise between the 
science and the needs of the user.  Some important indicators of function could not 
be used because they could not be measured within the time allocated, or could not 

Table 
2-3: 
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be collected with reproducible results by the majority of environmental scientists.  
For example, the organic or clay contents of wetland soils are an important indicator 
of chemical processes that improve water quality (Rosenblatt and others 2001, NRC 
2002), but these cannot be readily measured in the field.  The indicators of organic 
and clay soils therefore had to be simplified.  First, users are asked to determine if 
organic soils or clay soils are present in the unit based on the mapping done by the 
National Resource Conservation Service (NRCS).  If it is not mapped users are asked 
to perform one simple field test to determine if the soil meets the NRCS criteria.  If 
the organic or clay content does not meet the percent needed to classify it as an 
organic soil or clay soil, the unit is considered not to have the indicator.  In this case 
the reproducibility of the data collection among different users was judged to be 
more important than achieving additional scientific rigor by scaling the amount of 
organic or clay material in the soil.  
 

2. Reviewing the literature on wetland indicators, and determining what aspect of the 
indicators represent the high and low levels of functioning. 
 

3. The data for each indicator collected at the reference sites are then sorted based on 
the values representing the highest level of function to the lowest in the reference 
wetlands.  This ranking of data generates a distribution that is used to help 
determine where the breaks in the scoring should occur.  The final decisions on 
scoring, however, were developed from graphical analyses of the distribution of 
scores of all sites.  The goal was to ensure a relatively even distribution of ratings 
among the calibration sites.  Although statistical methods are being developed for 
multi -criteria decision models (e.g. Ferguson and others 2007, Fuller and others 
2008), these methods are not yet applicable to a categorization that incorporates 
values, special characteristics, as well as quantitative indicators.       
 

4. Developing an independent, and qualitative, assessment of how well a wetland 
performs a function and then calibrating the scores of the indicators to get the best 
fit to the independent assessment.  The calibration involved alternatively changing 
the scoring for each indicators and the scaling within an indicator to get the best fit 
to the independent assessment.   

Further details on the approach used to calibrate the rapid assessment methods developed 
by Ecology can be found in Hruby and others (1999), Hruby (2001), and Hruby (2009).    
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CHAPTER 3 

  Estimating the Adequacy of Wetland 
Mitigation 

 

The adequacy of a mitigation project is estimated by filling out worksheets that score the 
functions and values of the wetland being impacted (called debits) and then score the 
increase in functions that result from activities described in the mitigation plan (called 
credits).  Appendix A has the worksheets for scoring the functions at both the impact and 
mitigation sites.  Appendix E has worksheets for calculating the debits and credits for these 
ÆÕÎÃÔÉÏÎÓȢ  ! ÐÒÏÊÅÃÔ ÉÓ ÕÓÕÁÌÌÙ ÄÅÅÍÅÄ ÁÄÅÑÕÁÔÅ ×ÈÅÎ ÔÈÅ ȰÃÒÅÄÉÔȱ ÓÃÏÒÅÓ ÆÏÒ ÔÈÅ ÔÈÒÅÅ 
ÆÕÎÃÔÉÏÎÓ ÁÒÅ ÈÉÇÈÅÒ ÔÈÁÎ ÔÈÅ ȰÄÅÂÉÔȱ ÓÃÏÒÅÓ ÆÏÒ ÔÈÅÓÅ ÓÁÍÅ ÆÕÎÃÔÉÏÎÓȢ  The calculations, 
however, are not intended to represent an exact measure of loss or gain in functions.  Even 
though the method uses numbers, it depends on qualitative ratings of the level of functions 
that were developed through a formal decision making process described in Hruby (1999, 
2001).   

The worksheets in this method are intended to establish a clear, understandable, and 
consistent method for determining if a mitigation project will replace the functions and 
values lost when a wetland is altered.  However, nothing in this method should be 
interpreted as a promise or guarantee that  a project which satisfies the guidelines 
given herein will be assured of approval.   Also, the method does not change any 
requirements given in the 404(b)(1) Guidelines or other applicable regulations regarding 
avoidance, sequencing, minimization, etc.  Such requirements need to be addressed 
independently of this method.  

NOTE:  The Credit-Debit Method should not be used in developing design criteria for a 
mitigation plan because it does not provide enough detail.  For guidance on developing 
mitigation planÓ ÐÌÅÁÓÅ ÓÅÅ %ÃÏÌÏÇÙȭÓ ÇÕÉÄÅ ÏÎ ÔÈÉÓ ÓÕÂÊÅÃÔȡ  ɉ%ÃÏÌÏÇÙ ÐÕÂÌÉÃÁÔÉÏÎ Π πφ-
06-011b, https://fortress.wa.gov/ecy/publications/summarypages/0606011b.html  ).   

Sites for mitigation in eastern Washington should be chosen using the latest guide 
from the Department of Ecology, the U.S. Army Corps of Engineers, and the U.S. 
Environmental Protection Agency.  As of February 2012, this is Selecting Wetland 
Mitigation Sites Using a Watershed Approach  Ecology Publication # #10-06-007   
https://fortress.wa.gov/ecy/publications/summarypages/1006007. html  ) 

 

https://fortress.wa.gov/ecy/publications/summarypages/0606011b.html
https://fortress.wa.gov/ecy/publications/summarypages/1006007.html
https://fortress.wa.gov/ecy/publications/summarypages/1006007.html


Calculating Credits and Debits for Mitigation in Eastern WA  Final Report  August 2012           13 

 

3. 1 Information Needed to do the Calculations  

You will need the following information to determine if the compensatory mitigation you 
are planning is adequate to replace the functions and values ÌÏÓÔ ÁÔ ÔÈÅ ȰÉÍÐÁÃÔȱ ÓÉÔÅȢ   

1. Mitigation Plan  

You will need to develop a draft mitigation plan that provides enough detail to properly fill 
out the worksheets and estimate the mitigation credits available.  The plan should be 
prepared according to the guidance developed by Ecology, the Corps, and EPA 
(https://fortress.wa.gov/ecy/publications/summarypages/0606011b.html  ). 

2. Score for Functions at Impact site  

You will need to score the functions of the wetland being altered before the impacts are 
sustained using the Scoring Form described in Chapter 5.   The scoring has to be based on 
Á Ȱ×ÅÔÌÁÎÄ ÕÎÉÔȱ ÁÓ ÄÅÆÉÎÅÄ ÉÎ #ÈÁÐÔÅÒ 4.  The method is not scientifically valid if you 
score only the area that will sustain the impacts (impact area).  You will however calculate 
the amount of mitigation needed based only on the area of the wetland being altered.  

3. Score for the Gain in Functions Resulting From Mitigation  

You will need to score the functions of the site proposed for the mitigation using the same 
process.  Use the information in the draft mitigation plan to estimate what the indicators of 
function would be when all the goals for mitigation site have been achieved.   If the 
proposed mitigation site is already a wetland (e.g. you are doing re-habilitation or 
enhancement) you will need to score the functions for the existing conditions as well.  The 
scoring again has to be based ÏÎ Á Ȱ×ÅÔÌÁÎÄ ÕÎÉÔȱ ÁÓ ÄÅÆÉÎÅÄ ÉÎ #ÈÁÐÔÅÒ 4.  

 Two calculations are needed; one to quantify the amount of impact sustained, and one to 
quantify the amount of mitigation proposed.   These are called the Debits and Credits.  The 
ȰÃÕÒÒÅÎÃÙȱ ÆÏÒ ÔÈÅ ÔÒÁÎÓÁÃÔÉÏn is a number called an ȰÁÃÒÅ-ÐÏÉÎÔȢȱ  )Ô ÒÅÐÒÅÓÅÎÔÓ Á ÓÃÏÒÅ ÆÏÒ Á 
rating of wetland function assigned to one acre. The size of the impact or proposed 
mitigation is multiplied by the score for a function to determine how many acre-points are 
needed.  For example, a wetland may score 7 points for habitat functions on the Scoring 

This method is not  appropriate for:  

 Projects planning to use a mitigation bank, unless the method is specified in the 
enabling documents for the bank.  

 7ÅÔÌÁÎÄÓ ÔÈÁÔ ÍÅÅÔ ÁÎÙ ÏÆ ÔÈÅ ÃÒÉÔÅÒÉÁ ÌÉÓÔÅÄ ÉÎ ÔÈÅ Ȱ3ÐÅÃÉÁÌ #ÈÁÒÁÃÔÅÒÉÓÔÉÃÓȱ 
section of the rating systems for western Washington.  Mitigation for wetlands 
with Special Characteristics needs to be addressed on a case-by-case basis. 

 Addressing impacts to historic, cultural, or aesthetic values that may need to be 
mitigated in addition to the environmental functions. 

https://fortress.wa.gov/ecy/publications/summarypages/0606011b.html
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Form.  If the footprint of the impact is 0.5 acres, the amount of mitigation required is 3.5 
acre-points.  

Debits:   Debits are the amount of mitigation, in acre-points, needed to replace the functions 
lost. The debits are based on the existing condition of the wetland before the impact.  For 
example, if a wetland is to be impacted by filling, then the debits shall be calculated based 
on the existing, unfilled, condition.   

 

Credits : The increase in functions, measured in acre-points, that results from the activities 
at the mitigation site.  The credits are calculated based on the conditions in the wetland 
expected at the time when all structural and hydrologic elements proposed in the plan have 
reached maturity.  If different types of mitigation are proposed for different areas of a site, 
then each such area will need a separate calculation of credits (see Section 3.3).  For 
example, the creation of an emergent marsh in one area and the enhancement of a forest 
community in another will require separate calculations.  The credits are then totaled to 
calculate the overall credits generated by the mitigation plan.  In addition, if mitigation is 
proposed for different sites, then a worksheet should be prepared for each site and the 
credits for each function added together to determine if the mitigation is adequate. 

 

A mitigation plan is deemed adequate for replacing the functions lost when the credits that 
will be generated through the mitigation are at least as large as the debits resulting from 
the impact for each of the three functions individually.   Thus,  

 Credits improving water quality    >=  Debits improving water quality    

 Credits hydrologic function       >=   Debits hydrologic function 

 Credits habitat  function                >=   Debits habitat function 

NOTE:  It is not always necessary to replace all three functions at one site.   In some cases, 
especially in urbanizing areas, a mitigation plan that replaces hydrologic and water quality 
functions nearby and the habitat functions in another hydrologic unit might be more 
sustainable.   

NOTE: It may also be possible to negotiate an exchange of functions where excess credits 
for one function are used to balance a lack of credits for another function.  This may be 
appropriate in areas where a watershed plan or watershed analysis has indicated there is a 
higher need for restoring one function over another, or where other data exist showing one 
function is more valuable than another.   

You will be calculating three separate values for credits: one for each of the three 
functions (improving water quality, hydrologic functions, and habitat functions). 

You will be calculating three separate values for debits: one for each of the three 
functions (improving water quality, hydrologic function, and habitat functions). 
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4. Maps and aerial photographs  

Some of the information required to rate the functions can be obtained from aerial 
photographs.  We suggest you print out aerial photos of both the impact and mitigation 
sites for mapping the information required in the Scoring Form.   

The amount of mitigation required (debits) and the amount of mitigation achieved (credits) 
depends on the types of plants at both the impacted site and the mitigation site.  It is 
important therefore to map the Cowardin plant classes within the wetland being impacted 
and at the mitigation site.  Use the procedures for mapping Cowardin classes that are 
described in Section 5.2.  

You will also need to map separately the areas that will be created or re-established from 
those that will be rehabilitated or enhanced.  Credits will be calculated separately for each 
type of mitigation.   

3.2 Calculating Losses in Functions and Values (Debits 
Worksheet) 
Use the Wetland Scoring Form in Appendix A to determine the scores for each function in 
the wetland being altered or filled.  The scores need to be determined for the entire 
wetland unit .  Chapter 4 describes how to establish a wetland unit.  The procedures for 
collecting the data needed to fill out the Scoring Form are described in Chapter 5.  Finally, 
transfer the ratings and scores from the first page of the scoring sheet to the Debit 
Worksheet.  

Temporal Loss Factors 

Scientific studies have shown that it will take decades if not centuries to fully replace the 
functions lost at an impact site even if the mitigation is started concurrently with the 
impacts (reviewed in Sheldon and others 2005).   If functions are replaced only to the level 
present at the impact site there will be a net loss of functions for the project (Figure 2).   

 Time in years 

F
u
n
c
t
i
o
n 

Figure 2  (from Bendor 2009):  
A hypothetical graph showing 
temporal loss of functions for 
two mitigation scenarios.  If 
functions are replaced only on 
a one for one basis there is a 
net loss of functions (area A+B 
ƻƴ ǘƘŜ ƎǊŀǇƘύΦ  ! άƴƻ ƴŜǘ ƭƻǎǎέ 
of functions is achieved only 
when Area A on the graph is 
equal to or smaller than Area C 
on the graph.  
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Regulators often require compensation for such temporal losses in functions by increasing 
the size of the mitigation needed (Bendor ςππωɊȢ    4ÈÉÓ ÉÓ ËÎÏ×Î ÁÓ ÔÈÅ ȰÍÉÔÉÇÁÔÉÏÎ ÒÁÔÉÏȟȱ 
which is currently defined as the ratio of the area of mitigation required to the area of 
wetland impacted (Figure 2).   

Previous Department of Ecology guidance (Granger and others 2005) recommends a ratio 
of 1.5:1 to account for the temporal losses in functions to emergent and shrub wetlands.   
The ratio is 2.2:1 for forested wetlands.  These ratios are based on area only, not functions. 
There have been suggestions that such ratios are too low (Bendor 2009), but the ones 
recommended by Ecology were used as the starting point in developing temporal loss 
factors (ratios) in this method.   

The temporal loss of functions is included in the calculations of Debits since it represents 
an impact to the wetland resource and is not related to the type of mitigation being 
proposed.  The temporal loss factors in the worksheet are further refined by the plant 
community being altered.   Forests, especially evergreen forests, take longer to mature and 
so the functions they support will take longer to become established.  As a result, the 
temporal loss factor is larger for evergreen forests than for deciduous forests, and the loss 
factor is higher for forests than for emergent or shrub communities.  

If a mitigation project is done in advance of an impact we can assume the overall temporal 
losses will be reduced.  Some of the functions such as the hydrologic ones can be 
established fairly early in the evolution of a mitigation site.  Thus, the temporal loss factor 
is set at 1.25:1 for advance mitigation rather than 1.5:1.   

On the other hand, if a mitigation project is delayed, and impacts are incurred before a 
mitigation project is installed, there is an increase in the temporal losses.  Thus, the 
temporal loss factor is increased for projects that are delayed.   To avoid a higher temporal 
loss factor, the physical alterations at mitigation site have to be completed within one year 
of the impacts.  The plantings, however, may be delayed by up to 2 years if needed to 
optimize conditions for success.  Construction that is not completed in this time frame has a 
higher temporal loss factor.  A dynamic modeling of temporal losses in functions has 
indicated that delays of more than 10 years will always result in a net loss and cannot be 
corrected by increasing the ratios even to 100:1 or higher (Bendor 2009).  

NOTE: The ratings, scoring and calculations are valid for only five years because wetlands 
and their functions will change with time.   If delays in the construction of the site are more 
than 5 years the mitigation plan will probably have to be re-negotiated and the calculation 
re-done.  This time limit was chosen to be consistent with time that the U.S. Army Corps of 
Engineer considers wetland delineations to be valid. 

NOTE: In general it may take decades or more for mitigation sites to develop to the 
point where they fully perform ecological functions.  The hydrologic functions of 
depressional wetlands, however, can sometimes be created or restored to the proposed 
levels as soon as the project is constructed.  In this wetland class, the function depends 
mostly on the amount of storage in the unit and the characteristics of its outlet. These 
are characteristics of a depressional wetland that can be established at the time of 
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construction.  It may be possible to negotiate a lower temporal loss factor for the 
hydrologic functions on a case-by-case basis.  In this case you will need to demonstrate 
how the hydrologic functions will be restored at the time of construction.  Factors that 
need to be discussed include, but are not limited to: 

1. The predicted water levels in the depressional wetland relative to the outlet 
elevations. 

2. Detailed contours (elevations) of the proposed mitigation site. 
3. Evidence that excavations will not pierce aquitards that could drain the wetland.  

A reduction in the temporal loss factor for the hydrologic functions, however, is generally 
not appropriate for riverine, lake-fringe, or slope wetlands.  The hydrologic functions in 
these HGM classes partially depend on the structure of the plant community, and this can 
take several years to develop.  

Temporary Impacts 

Some impacts to wetlands can be considered temporary.  An activity in a wetland may 
impact the functions for a time, but the functions can be re-established on site.  Examples 
include laying pipelines or power lines through wetlands.  The Army Corps of Engineers, 
the U.S. Environmental Protection Agency, and Ecology divide temporary impacts into two 
categories:  those that can be considered short-term and those that are long-term.  The 
definitions below are based on those from the interagency guide Wetland Mitigation in 
Washington State: Part 1: Agency Policies and Guidance (Ecology publication #06-06-011a).  

Short -term temporary impacts last for a limited time.  In general, an impact is considered 
short-term if the functions return to pre-impact levels within one year or one growing 
season of the impact.  For example, cutting emergent vegetation without damaging the soil 
structure is a short-term impact.  The emergent vegetation that is cut will usually return 
within one growing season if the disturbance is not severe.  Cutting shrub species that are 
fast growing, such as willow, may also be considered as short-term temporary impacts.  
The cutting of forests that take decades to grow, however, is not considered short-term.  
Compensatory mitigation is often not required for short-term temporary impacts.  
 
Long-term temporary impacts last for more than one year but the loss of functions will 
eventually be restored over time.  Long-term temporary impacts or alterations also carry a 
risk of permanent loss if the ecosystem is changed.  Examples include soils that are 
compacted by equipment, deep excavation, or pipeline trenches that alter the water 
regime.  Clearing a forested wetland for a temporary access road changes the plant 
community and degrades functions, such as song bird habitat provided by the tree canopy. 
It will take many years for a forest to grow back and re-establish the previous level of 
function.     

 
Long-term temporary impacts should be rated and scored as if they were permanent 
impacts with the mitigation occurring within the footprint of the impact.  The mitigation is 
then considered as re-establishment in an area where wetland functions were absent for a 
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time.  If all the functions at the site are re-established to their previous levels, the 
mitigation site would have the same scores as the site before the impacts.  The only 
additional mitigation needed would be to compensate for the temporal loss of functions 
and for the potential risk the re-establishment would fail.  Risk is part of the credit 
calculations in the next section.   
 

NOTE:  3ÏÍÅ ÓÉÔÅÓ ÕÓÅÄ ÆÏÒ ÎÅ× ÐÉÐÅÌÉÎÅÓ ÏÒ ÐÏ×ÅÒ ÌÉÎÅÓ ÃÁÎ ÎÅÖÅÒ ÂÅ ÆÕÌÌÙ ȰÒÅÓÔÏÒÅÄȱ 
to their previous condition because the vegetation may need to be cut or mowed on a 
regular basis to provide access for service.  In this case, the future condition of the re-
ÅÓÔÁÂÌÉÓÈÅÄ ÓÉÔÅ ÃÁÎ ÏÎÌÙ ÂÅ ÓÃÏÒÅÄ ÂÁÓÅÄ ÏÎ ÉÔÓ ȰÍÏ×ÅÄȱ ÏÒ ȰÃÕÔȱ ÃÏÎÄÉÔÉÏÎȢ  3ÃÏÒÅ ÔÈÅ 
indicators on the form based on a description of the conditions at the site when it is 
mowed or cut.    
 
NOTE:  Some long-term temporary impacts may change the water regime to the extent 
that the Hydrogeomorphic class of the wetland will change.  For example, a pipeline 
through a slope wetland may create a raised berm that impounds water and changes 
the wetland to a depressional one.  In this case, the future condition of the site should 
be scored and rated based on what the HGM class will be in the future.  
 
NOTE:  Some long-term temporary impacts to highly degraded wetlands may be 
successfully mitigated within the original footprint of the impact.  All the temporal 
losses of functions and risks of failure could be addressed by improving the functions of 
the impact site beyond what they were before the impact.    
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3.3 Calculating Gains in Functions and Values Proposed 
Through Mitigation (Credits Worksheet) 
  

The increases in wetland functions and values that result from mitigation activities are 
calculated the same way as the Debits.  If a project establishes a wetland from an upland 
(also known as creation), or re-establishes a wetland, then it is assumed that the mitigation 
site had no wetland functions to start.  You calculate credits assuming all functions score 
[0] in the beginning.  If the mitigation includes an existing wetland (rehabilitation or 
enhancement), the credits will be based on the difference between the current scores for 
ÔÈÅ ×ÅÔÌÁÎÄ ÕÎÉÔ ÁÎÄ ÔÈÅ ÆÕÔÕÒÅ ÓÃÏÒÅÓȢ  4ÈÉÓ ÉÓ ÏÆÔÅÎ ÃÁÌÌÅÄ ÔÈÅ Ȱ,ÉÆÔȱ ÉÎ ÆÕÎÃÔÉÏÎÓȢ  4ÈÅ ÆÏur 
types of mitigation activities are defined in the box below. 

 

 

Definitions of Mitigation Activities  
 

Establishment  (Creation ).  The manipulation of the physical, chemical, or biological 
characteristics present to develop a wetland on an upland or deepwater site, where a 
wetland did not previously exist.  Establishment results in a gain in wetland acreage and 
function. (NOTE:  4ÈÅ 5Ȣ3Ȣ !ÒÍÙ #ÏÒÐÓ ÏÆ %ÎÇÉÎÅÅÒÓȭ 2ÅÇÕÌÁÔÏÒÙ 'ÕÉÄÁÎÃÅ Letter 02-02 
ÕÓÅÓ ÔÈÅ ÔÅÒÍ ȰÅÓÔÁÂÌÉÓÈÍÅÎÔȱ ÒÁÔÈÅÒ ÔÈÁÎ ÔÈÅ ÐÒÅÖÉÏÕÓÌÙ ÁÃÃÅÐÔÅÄ ÔÅÒÍ ȰÃÒÅÁÔÉÏÎȢȱ  
Federal agencies, as well as the Department of Ecology, have started using the term 
ȰÅÓÔÁÂÌÉÓÈÍÅÎÔȢȱɊ 
 
Re-establishment.  The manipulation of the physical, chemical, or biological 
characteristics of a site with the goal of returning natural or historic functions to a former 
wetland.  Activities could include removing fill material, plugging ditches or breaking 
drain tiles.  Re-establishment results in a gain in wetland acres and functions.  
 
Enhancement.  The manipulation of the physical, chemical, or biological characteristics of 
a wetland site to heighten, intensify or improve specific function(s) or to change the 
growth stage or composition of the vegetation present.  Enhancement is undertaken for 
specified purposes such as water quality improvement, flood water retention or wildlife 
habitat.  Activities typically consist of planting vegetation, controlling non-native or 
invasive species, modifying site elevations or the proportion of open water to influence 
hydroperiods, or some combination of these.  Enhancement results in a change in some 
wetland functions and can lead to a decline in other wetland functions, but does not result 
in a gain in wetland acres.  
 

Rehabilitation.  The manipulation of the physical, chemical, or biological characteristics of a 
site with the goal of repairing natural or historic functions and processes of a degraded 
wetland.  Activities could involve breaching a dike to reconnect wetlands to a floodplain, 
restoring tidal influence to a wetland, or breaking drain tiles and plugging drainage ditches.  
Rehabilitation results in a gain in wetland function but. 
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Use the Scoring Form in Appendix A to determine the scores for each of the three functions 
before the mitigation project is started, and for the time when the site has matured.  Use 
the information in the draft mitigati on plan to estimate what the indicators of function 
would be when the site has met its goals for water regime, physical structure, plant 
communities and soils.  

Risk Factors 

All studies of compensatory mitigation reviewed by Ecology (Sheldon and other 2005) and 
the National Academy of Sciences (NRC 2002) indicated that many mitigation projects have 
not been successful at replacing the functions lost through impacts.   The studies prior to 
2005 showed that ½ of the mitigation projects involving re-establishment and re-
habilitation failed.  The failure rate was even worse for enhancement (reviewed in Sheldon 
and others 2005).   As a result, the risk of a failure became a factor in the calculation of how 
much mitigation is needed.   Generally, the risk of failure was compensated by increasing 
the area of mitigation required.  This is generally part of the mitigation ratio (NRC 2002).   

Based on these early studies of the success of mitigation, the Department of Ecology 
recommended a ratio of 2:1 (based on acreage) to account for the chance that half of the 
projects would fail (Granger and others 2005).  For example, two acres of mitigation were 
required for every acre of impacts to wetlands to account for the risk of failure.  In the 
Credit-Debit Method we reduce ÔÈÅ ÃÒÅÄÉÔÓ ÁÖÁÉÌÁÂÌÅ ÔÈÒÏÕÇÈ ÍÉÔÉÇÁÔÉÏÎ ÂÙ Á ȰÒÉÓË ÆÁÃÔÏÒȱ 
rather than asking for an increase in area.  This requires a different approach to the 
calculations.  The risk of failure is addressed by multiplying the credits by a number less 
than one.  For example, the original mitigation ratio of 2:1 would be equivalent to a risk 
factor of 0.5.  The credits available through mitigation would be multiplied by 0.5.  This 
means that the increase in functions at the mitigation site has to be twice that of the 
functions lost to account for risk.  Instead of saying that the area of mitigation has to be 
twice the area of the impacts, we are saying that the increase in functions has to be twice 
the level of functions lost at the impact site.  

Recent data, however, suggests that mitigation has improved, and the risk of failure is less 
than 50% for replacing functions, and especially for replacing wetland area (Balcombe 
2003 ɀ 11 out of 11 mitigation sites successfully replaced habitat functions;  Kettlewell and 
others 2008 -22% loss of area in 22 sites but some differences in structure and functions;  
Reiss and others 2009 - 17% rate of complete failure to replace functions in 29 sites; 
Gutrich and others 2009- no percentages, but conclusion was that most sites were 
ȰÒÅÌÁÔÉÖÅÌÙ ÓÕÃÃÅÓÓÆÕÌȱɊȢ  "ÁÓÅÄ ÏÎ ÔÈÅÓÅ ÒÅÓÕÌÔÓȟ ÔÈÅ ÆÁÃÔÏÒ ÔÏ ÁÃÃÏÕÎÔ ÆÏÒ ÔÈÅ ÒÉÓË ÏÆ ÆÁÉÌÕÒÅ 
has been reduced in the calculations of how much mitigation is required.  Instead of 
requiring a 2:1 ratio in functions (functions increased through mitigation/functions lost), 
the ratio has been decreased to 1.5:1.  This is equal to a risk factor of 0.67.  

The calculations used in the Credit-Debit Method start with the gain in functions in a 
project assuming there is no risk of failure.  This basic credit score is then reduced by the 
ȰÒÉÓË ÆÁÃÔÏÒȱ ÔÏ ÒÅÆÌÅÃÔ ÄÉÆÆÅÒÅÎÔ ÌÅÖÅÌÓ ÏÆ ÒÉÓËȢ  4ÈÉÓ ÒÅÑÕÉÒÅÓ ÔÈÁÔ ÔÈÅ previous mathematical 
approach be reversed.  Rather than calculating mitigation needs by multiplying the  
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ȰÉÍÐÁÃÔȱ ÂÙ Á ÆÁÃÔÏÒ ÌÁÒÇÅÒ ÔÈÁÎ ÏÎÅȟ ×Å ÃÁÌÃÕÌÁÔÅ ÔÈÅ ÁÄÅÑÕÁÃÙ ÏÆ ÔÈÅ ÍÉÔÉÇÁÔÉÏÎ ÂÙ 
ÍÕÌÔÉÐÌÙÉÎÇ ÔÈÅ ȰÍÉÔÉÇÁÔÉÏÎȱ ÂÙ Á ÆÁÃÔÏÒ ÓÍÁÌÌÅÒ ÔÈÁÎ ÏÎÅ ɉÓÅÅ ÅØample in box below).  This 
approach was necessary because the method is now based on functions rather than area.  A 
mitigation site may provide different levels of increased functions as well as different levels 
of risk.  The approach to the calculations used here makes it easier to determine up front if 
a mitigation project will replace the functions lost.  

 

As a starting point, the basic credits achieved through mitigation are  reduced by a 
risk factor of 0.67 (representing a ratio of 1.5:1) instead of 0.5 (representing a ratio 
of 2:1).   

The risk factor can be further reduced in certain cases.  Specifically: 

 Ȱ)Æ Á ÍÉÔÉÇÁÔÉÏÎ ÐÒÏÊÅÃÔ ÉÓ ÃÏÍÐÌÅÔÅÄ ÉÎ ȰÁÄÖÁÎÃÅȱ and meets the criteria in EcoloÇÙȭÓ 
guide for selecting mitigation sites using a watershed approach (Ecology publication 
#09-06-032) the risk factor is [1.0].  We assume there is little risk of failure and the 
ÇÁÉÎÓ ÉÎ ÆÕÎÃÔÉÏÎÓ ÁÒÅ ÎÏÔ ÄÉÓÃÏÕÎÔÅÄȢ  Ȱ!ÄÖÁÎÃÅȱ ÍÉÔÉÇÁÔÉÏÎ is currently defined in 
ÇÕÉÄÁÎÃÅ ÁÓ Ȱ!t least two years has passed since plantings were completed or one 
ÙÅÁÒ ÓÉÎÃÅ ȰÁÓ-ÂÕÉÌÔȱ ÐÌÁÎÓ ×ÅÒÅ ÓÕÂÍÉÔÔÅÄ ÔÏ ÒÅÇÕÌÁÔÏÒÙ ÁÇÅÎÃÉÅÓȱ before impacts 
are incurred.  
 

 If a mitigation project is completed in advance, but does not meet the criteria in the 
guide for selecting mitigation sites, the risk ratio is increased to 1:2 to 1.  This means 
the risk factor in the calculation is 0.83 
 

 Concurrent mitigation in which the sites meet criteria in Charts 1 and 3 and the 
appropriate charts in Charts 4-11 of the Site Selection Guide (Ecology publication 
#09-06-032)  are ÃÏÎÓÉÄÅÒÅÄ ÔÏ ÈÁÖÅ Á ÌÏ×ÅÒ ÒÉÓË ÏÆ ÆÁÉÌÕÒÅ ÔÈÁÎ ÔÈÅ ȰÁÖÅÒÁÇÅȱ 
project.  We assume that sites identified in watershed plans will be more successful 
because larger scale environmental processes are taken into account.  Furthermore, 

Example of how ratios were used to establish risk factors  
Example: 

 Impact = 10 acre-points to hydrologic functions (2 acres of impact to a wetland 
with a score of [5] for the hydrologic function) 

 If we assume a 75% success rate, the basic mitigation ratio to account for risk of 
failure is 1.5 to 1. This means mitigation has to provide 10 x 1.5 = 15 acre-points 
of hydrologic functions to compensate for the 10 acre-points of impacts. 

 
The calculations of risk in this method use the credits provided by the mitigation site  
rather than the debits incurred at the impact site.  The risk needs be on the credit side of 
the equation because it is the mitigation that is risky, not the impact. If impacts are not 
multiplied by a risk factor, the credits need to be multiplied by 0.67 to balance the 
equation.  Assume that the mitigation site provides 15 acre-points of hydrologic 
functions.   We calculate: 15 x 0.67 = 10 acre-points. Thus, mitigation adequately 
replaces hydrologic functions since 10 acre-points were needed. 
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a watershed plan usually includes analyses of the potential success of different sites 
chosen for restoration.  Such sites are given a risk factor of [0.9]. This is equal to a 
risk ratio of 1.11:1 instead of 1.5:1.  There is still a risk of failure, but it is considered 
to be less than that of projects whose sites have not undergone a larger scale 
analysis.  To qualify for this risk factor you will need to submit the answers to the 
questions in Chart 3 of the guide and fill out the worksheets in Appendix B of the site 
selection guide.  
 

 In the absence of a formal watershed plan, you may wish to do your own analysis of 
the watershed using principles outlined Chart 2 of the site selection guide (Ecology 
publication #10-06-007).  If this analysis is presented in the mitigation plan and the 
site also meets the appropriate criteria in Charts 4 ɀ 11 in the guide, the risk factor 
is [0.80].  This is equal to a risk ratio of 1.25:1 instead of 1.5:1.  To qualify for this risk 
factor you will need to submit the answers to the questions in Chart 3 of the guide and 
fill out the worksheets in Appendix B of the guide.  

The experience with mitigation, however, also has shown that certain types of projects 
have a higher risk of failure in the absence of an analysis of the watershed and landscape 
processes.  Thus the risk factor is increased for certain types of projects when no 
watershed analyses have been done.  Specifically: 

 Establishing a wetland dominated by herbaceous plants is usually less successful 
than one dominated by shrubs and trees.  The problem lies with the difficulty in 
controlling aggressive herbaceous plants such as reed canarygrass (Hovick and 
Reinartz 2007, Wilcox and others 2007).  Projects whose goal is to develop an 
herbaceous plant community are assigned a higher risk than the average.  The risk 
ÆÁÃÔÏÒ ÉÓ ȰÉÎÃÒÅÁÓÅÄȱ ÔÏ πȢυ ÆÏÒ ÓÉÔÅÓ ×ÈÅÒÅ ÎÏ ÌÁÎÄÓÃÁÐÅ ÏÒ ×ÁÔÅÒÓÈÅÄ ÁÎÁÌÙÓÅÓ ÈÁÖÅ 
been done.  This is equal to a risk ratio of 2:1 instead of the basic 1.5:1.  
 

 Creating a wetland from upland often has a higher risk of failure because it is more 
difficult to create a water regime appropriate for a wetland than to restore one 
(Hunt 1996).  Creation projects that do not provide data to show the water regime is 
ÁÄÅÑÕÁÔÅ ÆÏÒ ÍÁÉÎÔÁÉÎÉÎÇ Á ×ÅÔÌÁÎÄ ÁÒÅ ÁÓÓÉÇÎÅÄ Á ȰÈÉÇÈÅÒȱ ÒÉÓË ÆÁÃÔÏÒ ɍπȢυ ÉÎÓÔÅÁÄ 
of 0.67].  To avoid the higher risk factor proponents of creation need to provide (at a 
minimum) the following analyses: 

o Proof that excavations will not break through confining layers that keep 
water near the surface.   

o There is enough water to account for evapotranspiration of the plant 
community but not too much to flood the entire area. 

o They have the water rights necessary for the water losses through 
evapotranspiration and infiltration (if surface water is the source).  

Preservation 

Preservation is a tool used for mitigation even though it does not replace the actual 
functions or area lost.  Preservation is important at a societal level because there is 
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currently no way to continue economic growth or population growth without some type of 
environmental impacts.  Preservation is one way to limit the impact of continued growth 
on the environment (Semlitsch 2008).  Preservation is given mitigation credits based on a 
number of different factors that include the type of wetland or upland being protected, 
proximity to the site being altered, and the degree of threat present at the site.  

For a wetland, you will need to rate its functions using the Scoring Form in Appendix A and 
determine its Category using the Washington State Wetland Rating System.  In addition, the 
credits for preserving a Category II wetland can be increased if there are disturbances to 
the wetland that can be removed or reduced.  

Criteria used to determine the credits that can be achieved through preservation of uplands 
are:  

 Its value as habitat based on criteria used by the Department of Fish and Wildlife 
and the Department of Natural Resources-Natural Heritage Program. 

 Location ÒÅÌÁÔÉÖÅ ÔÏ ÔÈÅ ȰÉÍÐÁÃÔȱ ÓÉte. 
 Degree of threat from human activities. 

 

 
 
The department of Ecology has not provided specific guidance on ratios for preservation.  
As a result, the scaling factors used to calculate credits are derived from the conclusions of 
the multi -agency team (WSPI) assembled by the Washington State Department of 
Transportation (WSDOT 1999).   Although it is not possible to correlate the ratios in the 
WSDOT report directly to those used in this method, the low range of possible ratios falls 
within the range reported in Table 1, of the report (WSDOT 1999).   The factors for 
preservation are scaled so the lowest ratio  (assuming area is the only criterion) is 
approximately 4:1 for the preservation of the highest quality wetland under direct threat.    
 
Rather than ratios, the calculations again use scaling factors that are less than one.  This 
maintains consistency with the other credit calculations.  
 
In addition, the best ratios for preservation apply only if the mitigation project includes 
the creation or re-establishment of wetland area that is equal to the area lost.  If wetland 
area is not replaced acre for acre, the scaling factors are reduced by ½.  This represents an  
increase in the ratio by a factor of 2.  This increase represents a policy decision to 
compensate for the net loss of wetland area that results when an equal area of wetland is 
not created or re-established.  Thus, one would have to preserve approximately 4 acres of 
the highest scoring wetland (Category I under direct threat) to replace 1 acre of impacts to 

The hydrologic and water quality functions that uplands provide are not directly 
comparable to those provided by wetlands, and we do not have methods for rating them.   
Habitat for wildlife and plants are the only functions that are marginally comparable.  As 
a result, credits from the preservation of uplands can only be used to compensate 
for impacts to the habitat functions.   5ÐÌÁÎÄ ÁÒÅÁÓ ÁÒÅ ÁÓÓÉÇÎÅÄ Á ȰÈÁÂÉÔÁÔȱ ÓÃÏÒÅ ÆÏÒ 
the purpose of calculating the credits available through preservation. 
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a Category III wetland if an equal area is created or re-established, and 8 acres of wetland 
preservation if the wetland area is not adequately replaced.  

 
Certain wetlands and uplands may not be suitable for preservation.  Less suitable sites are 
given low scaling factors that are equal to very high ratios which can exceed 100:1 by area.  
3ÏÍÅ ÓÉÔÅÓ ÍÉÇÈÔ ÅÖÅÎ ÓÃÏÒÅ Á ÎÅÇÁÔÉÖÅ ȰÃÒÅÄÉÔȱ ÉÎÄÉÃÁÔÉÎÇ they are completely unsuitable 
for preservation.  
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CHAPTER 4  

Identifying Wetland Boundaries for Rating 
First, determine the location and approximate boundaries of all wetlands at the site you are 
investigating.  A surveyed delineation of the wetland, however, is not necessary to 
complete data collection, unless this information is required for another part of your 
project.  The boundary, however, will need to be verified in the field.   A determination of 
the boundary that is not verified by a field survey may result in a different score.  This is 
especially true in forested wetlands where the boundaries are difficult to determine from 
aerial photographs.  

It is also highly recommended that you obtain aerial photos of the site.  The scoring form 
identifies the information that needs to be included on aerial photos or maps and 
submitted with t he form.   

submitted with the form.   

The entire wetland unit  has to be scored.   Usually it is the entire delineated wetland 
that is scored.  Small areas within a wetland unit (such as the footprint of an impact) cannot 
be rated separately.  The method is not sensitive enough, or complex enough, to allow 
division of a wetland unit into smaller units based on level of disturbance, property lines, 
or plant communities.  DO NOT SCORE ONLY THE PART BEING ALTERED OR MITIGATED.   

Furthermore, you do not subdivide a wetland unit into different hydrogeomorphic classes 
if more than one is present.  A wetland unit with several wetland classes within its 
boundary is treated as one class.  The second page of the classification key in Appendix A 
provides guidance on how to classify wetlands having several HGM classes within its 
boundary.  

There are, however, ecological criteria that can be used to separate very large wetlands 
into smaller units for scoring.  These criteria are described below.  

If you do not have access to the entire unit  you should do the best you can to answer the 
questions from aerial photos, using binoculars, or any other additional information.  Note 
your lack of access on the data form and record which questions are based on incomplete 
data.   
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4.1 Identifying Boundaries of Large Contiguous 
Wetlands in Valleys (Depressional and Riverine) 

Wetlands can often form large contiguous areas that extend over hundreds of acres.  This is 
especially true in river valleys where there is some surface water connection between all 
areas of the floodplain.  )Î ÔÈÅÓÅ ÓÉÔÕÁÔÉÏÎÓ ÔÈÅ ÉÎÉÔÉÁÌ ÔÁÓË ÉÓ ÔÏ ÉÄÅÎÔÉÆÙ ÔÈÅ ×ÅÔÌÁÎÄ ȰÕÎÉÔȱ 
that will be rated.  A large contiguous area of wetland can be divided into smaller units 
using the criteria described below.  

The guiding principles for separating a wetland in a valley into different units  are the 
changes in the water regime or a lack of wetland plants.  Boundaries between different  
units should be set at the point where the volume, flow, or velocity of the water changes 
abruptly.  These changes in water regime can be either natural or human-made 
(anthropogenic).  The following sections describe some common situations that might 
occur.  The criteria for separating wetlands into different units are based on the 
observations made during the calibration of the rating systems and the methods for 
assessing wetland functions.  They reflect the collective judgment of the teams of wetland 
experts that developed and calibrated the methods.  

 

Wetlands in a Series of Depressions in a Valley 

Wetlands that form ponded depressions in river corridors  may contain constrictions where 
the wetland narrows between two or more depressions.  The key consideration is the  

Examples of Changes in Water Regime 

 Berms, dikes, cascades, rapids, falls, culverts.   
 Features that change flow, volume, or velocity of water over short distances. 
 The presence of drainage ditches that significantly reduce water detention in 

one area of a wetland. 

 

The rating of an entire wetland unit rather than just the part of it being mitigated or 
impacted is a trade-ÏÆÆ ÍÁÄÅ ÂÅÔ×ÅÅÎ ÓÃÉÅÎÔÉÆÉÃ ÒÉÇÏÒ ÁÎÄ ÔÈÅ ÎÅÅÄ ÆÏÒ Á ȰÒÁÐÉÄȱ 
method.  None of the rapid methods developed by Ecology (the rating systems and 
function assessment methods) are rigorous enough to adequately assess the 
functions of only a small area within a wetland unit.  We did numerous tests of this 
question, and both methods gave us invalid results when applied to small areas 
within a wetland.  More detailed data are needed to adequately assess functions in 
only a part of a wetland unit.  This would require monitoring and measuring the 
actual processes taking place in different parts of a wetland rather than 
characterizing the structural indicators present, and will certainly require monthly 
sampling for at least one year.    
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direction of flow through the constriction.  If the water moves back and forth freely it is not  
a separate unit.  If the flow between depressions is unidirectional, down-gradient, and has a 
change in elevation from one part to the other, then a separate unit should be created.  The 
justification for separating wetlands increases as the flow between two areas becomes 
more unidirectional and has a higher velocity (Figure 3).  Constrictions can be natural or 
man-made (e.g. culverts).  Generally, if the high water mark in the lower wetland is 6 inches 
or more lower than the high water mark in the upper wetland, then the two should be 
considered as separate units for rating.  

 

 

 

 

Wetlands along the banks of streams or rivers 

In eastern Washington, linear wetlands along the shores of a stream or river may be broken 
into units using criteria based on hydrologic factors or the distribution  plants.  Figure 4 
presents a diagram of how wetland units might be separated along a stream corridor based 
on change in the water regime.  Three changes in water regime are illustrated: 1) a weir or 
dam, 2) a series of rapids, and 3) a tributary coming into the main stream that increases the 
flow significantly (generally > 25%).   Figure 5 illustrates how units can be separated based 
on the distribution of plants.  Units can be separated when:  1) plants disappear and are 
replaced with unvegetated bars or banks for at least 50 ft along the stream, and 2) the 
wetland plant community is less than 5 ft wide along the shore for at least 100 feet.   

Unit 1 

Area 2a 

Area 2b 

Figure 3: Determining depressional wetland units along a stream corridor with 
constrictions.  Areas 2a and 2b should be rated as one unit.  
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Figure 4: Determining wetland units in a riverine system based on changes in water regime. 

 

Figure 5: Determining wetland units in a riverine setting based on reduced plant cover.  In this 
case the river is wider than 17ft. and the wetlands on either side are rated separately. 

Unit 3 

Unit 4 

Unit 1 

Unit 2 

Wetland Unit 1  

Wetland Unit 2 
Wetland Unit 3 
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In cases when a wetland contains a stream or river, you must also decide if the stream or 
river is a part of the wetland.  Use the following guidelines to make your decision:  

Wetland on one side only ɂ If the vegetated wetland area is only on one side of a river or 
stream, do not  include the river as a characteristic of the wetland unit for rating. 

Wetland on both sides of a wide stream or river ɂ If the river or stream has an unvegetated 
channel that is more than 17 ft (3 m) wide, and there are contiguous vegetated wetland 
areas on both sides, treat each side as a separate unit for rating.  Do not  include the river 
as a characteristic of the wetland unit for rating.  

Wetland on both sides of a narrow river or stream ɂ If the river or stream has an 
unvegetated channel less than 17 feet (3 m) wide, and there is are contiguous vegetated 
wetlands on both sides, treat both sides together  as one unit, and include the river as a 
characteristic of the wetland.    

 

4.2 Identifying Wetlands in a Patchwork on the 
Landscape (Mosaic) 

If the wetland area being scored contains a mosaic of wetlands and uplands, the entire 
mosaic should be considered  one unit  when: 

 Each patch of wetland is less than 1 acre (0.4 hectares), AND 
 Each patch is less than 100 ft (30 m) away from the next patch, AND 
 The total area delineated as vegetated wetland is more than 50% of the total area of 

wetlands and uplands, open water, and river bars around which you can draw a 
polygon (see Figure 6), AND 

 There are at least three patches of wetland that meet the size and distance 
thresholds. 

If these criteria are not met, each wetland area should be considered as a separate unit for 
this method (see Figure 6).   

 

./4%ȡ  /ÎÅ ÏÆ ÔÈÅ ÍÏÓÔ ÃÏÍÍÏÎ ȰÐÁÔÃÈ×ÏÒËȱ ÌÁÎÄÓÃÁÐÅÓ ÉÎ ÅÁÓÔÅÒÎ 7ÁÓÈÉÎÇÔÏÎ 
is one formed by riparian wetlands in the floodplains of rivers and streams.  In 
this landscape, vegetated wetlands, as defined by the delineation manual, are 
ÉÎÔÅÒÓÐÅÒÓÅÄ ×ÉÔÈ ȰÕÐÌÁÎÄÓȱ ÏÆ ÃÏÔÔÏÎ×ÏÏÄ ÏÒ ×ÉÌÌÏ×Ȣ  )Î ÔÈÉÓ ÃÁÓÅ ÕÓÅ ÔÈÅ ÃÒÉÔÅÒÉÁ 
above.  Treat the entire area as a wetland if the areas that meet the criteria for 
wetlands are greater than 50% of the total area.  In this landscape the 
cottonwoods growing outside the wetland patches should be included as features 
ÏÆ ÔÈÅ ×ÅÔÌÁÎÄ ÉÆ ÔÈÅÙ ÆÁÌÌ ×ÉÔÈÉÎ ÔÈÅ Ȱ×ÅÔÌÁÎÄȱ ÐÏÌÙÇÏÎȢ    

 

Unit 3 
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4.3 Identifying Unit Boundaries Along the Shores of 
Lakes or Reservoirs (Lake-fringe Wetlands Only) 

Lakes or reservoirs will often have a fringe of wetland plants along their shores.  Different 
areas of this vegetated fringe can be separated into different units if there are gaps where 
the width of plants narrows or they disappear completely.  Use the following criteria for 
separating units along a lakeshore.  

Only the vegetated areas along the lake shore are considered part of the wetland unit for 
rating.  Open waters within areas of plants are considered to be part of the wetland, but 
open waters that separates patches of plants along a shore are not considered to be part of 
the wetland (Figure 7).  

If only some parts of the lakeshore are vegetated with wetland plants, separate the 
vegetated parts into different units at the points where the wetland plants thin out to less 
than a foot in width for at least 33ft (10m) (Figure 8). 

NOTE: If the open water is less than 20 acres, the entire area (open water and any other 
vegetated areas) is considered as one wetland unit, and is a depressional or riverine 
wetland.  

 

 

 

Figure 1 

 

 

 

 

 

 

 

Wetland 

Unit boundary 

Figure 6: Determining unit 
boundaries when wetlands are in 
small patches.  Each wetland 
polygon should be scored 
separately when the total area is 
less than 50% wetland.  

Total wetland area < 50% of polygon ς each wetland is a 
separate unit 
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Figure 7: Lake-fringe wetland showing open water that is included within the wetland 
boundary. 

 

Figure 8:  Narrow zones of wetland plants along the shore of a lake that separates the wetlands 
into two units for rating. 

  

Another situation found in eastern Washington is a lake-fringe wetland that is contiguous 
with a large wetland that extends far from the edge of the lake (Figure 9).  These wetlands 
are usually classified as depressional or riverine. The entire unit including both riverine 
and lake-fringe wetlands should be rated as one unit (see Chapter 5).  

Break in wetland 
plants 

Unit 1 

Unit 2 

Open water outside 
the boundary of unit 
being rated.  

Open water inside the 
boundary of unit 
being rated.  
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Figure 9: Aerial photograph of a lake-fringe wetland connected to a riverine wetland without 
any topographic or hydrologic breaks between them.   Both types of wetlands are 
rated as one using the questions for Riverine wetlands. 

 

 

Sometimes a strip of open water is found between the wetland plants further from shore 
and those closer to shore.  In this situation the open water is considered a part of one unit 
that encompasses both the rooted submerged plants offshore and the shore-side plants.  
The absence of plants in the area of open water may only be temporary, or the submerged 
plants are present but not visible because they do not grow to the surface.  The plants may 
also be absent due to wave action, or physical removal. 

4.4 Wetlands Bisected by Human-Made Features 
When a depressional wetland is divided by a human-made feature, such as a road 
embankment, the wetland should not be divided into different units if there is a level 
surface-water connection between the two parts of the wetland.  Water should be able to 
flow equally well between the two areas.  For example, if there is a wetland on either side 
or a road with a culvert connecting the two, and both sides of the culvert are partially or 
completely underwater for most of the year, the wetland should be treated as one unit.  
Make the down gradient wetland a separate unit, however, if the bottom of the culvert is 
above the high water marks in the receiving wetland, or the high-water marks on either 
side differ by more than 6 inches in elevation. 

 

Lake-fringe  
wetland 

Riverine wetland 

Stream 


